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FSH FLAVOUR 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a Continuation of U.S. application Ser. 
No. 13/124,928, filed Apr. 19, 2011, which is a S371 National 
Stage Application of PCT/EP2009/063551, filed Oct. 16, 
2009, which claims priority to European Application No. 
08.166995.4, filed Oct. 20, 2008, the content of all of which 
are incorporated herein by reference in their entireties. 

FIELD OF THE INVENTION 

This invention relates to a process for producing a product 
having a fish flavour. 

DESCRIPTION OF RELATED ART 

Fish flavours are used as food additives to alter or enhance 
the flavours of a natural food product such as fish and fish 
products, or to create fish flavour to foods which lack a natural 
fish flavour Such as Snacks. 
The flavour of cooked fish meat and cooked meat of other 

aquatic animals is the result of a complex mixture of alde 
hydes and browning products. The aldehydes are formed 
through degradation of polyunsaturated fatty acids, for 
example docosahexaenoic acid (Shahidi, F. Flavor of Meat, 
Meat Products and Seafoods (2nd Edition). Springer-Verlag). 

Commercial fish flavours are produced by processing 
whole fish, in particular so-called white fish. A disadvantage 
of this production process is that there is little or no possibility 
to tune the process conditions such that any specific fish 
flavour can be made. As a consequence, these types of fish 
flavours have a generic fish flavour and do not provide the 
customer the possibility to select any specific flavour. 

Another possibility to bring fish flavour to food products is 
by adding so-called top notes. These are chemicals which 
naturally occur in fish but which, unlike the abovementioned 
fish flavours, are not derived from fish, but are produced 
synthetically. A disadvantage of top notes is that they only 
provide part of the fish flavour, namely the smell or scent, but 
not the taste, and therefore lack the full-bodied, characteristic 
fish flavour of the real fish or fish product. Another disadvan 
tage is that they are not natural and are often avoided by the 
consumer for being artificial and not natural. 
A disadvantage of many of the fish derived fish flavours is 

that these are not kosher and/or halal which severely limits 
their application in the food industry. It is an object of the 
present invention to obviate the disadvantages of the current 
fish flavours and to provide a novel process for the production 
of a range of different fish flavours. 

SUMMARY 

In a first aspect the invention provides a process for pro 
ducing a product having a fish flavour, the process comprising 

a) preparing a composition comprising 1-20% w/w water 
and at least a polyunsaturated fatty acid, 
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2 
b) incubating the composition at less than 260° C. and at a 

reaction time sufficient for the fish flavour to develop, 
c) optionally mixing the product with one or more other 

ingredients. 
Flavour is defined as the sensory impression of a food or 

other Substance, and is determined by the chemical senses of 
taste and Smell. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

In the context of this invention “fish flavour' is defined as 
the flavour of food derived from any edible aquatic freshwater 
or sea animal. Likewise, in the context of this invention “fish' 
is defined as any edible aquatic freshwater or sea animal. 
Examples of fish are bony fish Such as shad, Sole, anchovy, 
cod, eel, carp, mackerel, bonito, herring, salmon, trout, bar 
ramundi, halibut, catfish, flounder, bream, haddock, shark, 
bass, marlin, mullet, pike, perch, pikeperch, pilchard, puffer 
fish, Sardine, tuna, Snook, Swordfish, skate, tilapia, and turbot, 
cartilaginous fish Such as sharks and rays, whales and seals, 
aquatic crustaceans such as for example shrimp, crayfish, 
crab, lobsters, prawns, and langostinos, and aquatic molluscs 
Such as for example shellfish, oysters, mussels, Scallops, 
clams, cockles, barnacles, squid, octopus, and cuttlefish. 

With the process of the first aspect of the invention different 
fish flavours may be produced. The fish flavour may be a 
flavour of fresh fish or of processed fish. With fresh fish is 
meant that the fish or fish-derived product giving off the 
flavour has not been processed, in other words that it is raw. 
With processed fish is meant that the fish or fish-derived 
product is treated in Some way. Examples of processing are 
cooking, boiling, grilling, roasting, frying, and Smoking. 
Other examples of processing are fermentation, as is for 
example done with herring and salmon, and drying (to make 
stockfish). Therefore, the fish flavour may be a cooked or 
boiled flavour, or a grilled, roasted, fried, and/or smoked 
flavour or a mixture of thereof. 
The fish flavour produced with the process of the invention 

is preferably suitable to enhance or impart a desired fish 
flavour to a food or feed product, for example to impart a fish 
flavour which the food of feed product is lacking, or to 
enhance an existing fish flavour of a food or feed product. The 
fish flavour produced with the process of the invention is 
highly concentrated, i.e. it is very strong, such that adding 
small amounts of the fish flavour to food or feed may already 
be sufficient to provide a desired fish flavour. Because it is so 
concentrated the fish flavour produced with the process of the 
invention is preferably not suitable for consumption undi 
luted. Based on the application, the fish flavour produced with 
the process of the invention is preferably added to food or feed 
in an amount to arrive at a concentration between 0.01% and 
5% w/w, preferably between 0.05 and 1% w/w, more prefer 
ably between 0.1 and 0.5% w/w based on the total weight of 
the food or feed. 

In the process of the first aspect the composition preferably 
may have no fish flavour prior to incubating said composition 
under conditions of temperature and reaction time Sufficient 
for the fish flavour to develop. In this way, any unwanted fish 
flavour may be prevented until after producing the fish flavour 
according to the process of the first aspect. This is advanta 
geous for example during storage of the composition before 
being used to produce the fish flavour. 
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Polyunsaturated fatty acids are fatty acids with more than 
one unsaturated C-C bond. The polyunsaturated fatty acid 
in step (a) of the process of the first aspect of the invention 
may be in the form of the free acid or a salt thereof. The 
polyunsaturated fatty acid may also be esterified, for instance 
to a glycerol moiety, as for example as a mono-, di-, or 
triglyceride. The polyunsaturated fatty acid may be in liquid 
form or in solid form. When in solid form, the polyunsatu 
rated fatty acid may be in the form of a powder, as for example 
a spray-dried formulation, or as a granulate. The polyunsatu 
rated fatty acid may be in pure form or it may comprise other 
ingredients such as salts and/or carbohydrates such as starch, 
dextrine, and maltodextrin. 

In a preferred embodiment the polyunsaturated fatty acidis 
an omega-3 polyunsaturated fatty acid. Omega-3 polyunsatu 
rated fatty acids (also denoted as “n-3 or “co-3' fatty acids) 
are polyunsaturated fatty acids wherein the first double bond 
in the polyunsaturated fatty acid chain is positioned at the 
third C–C bond, starting from the carbonatom farthest away 
from the carboxyl moiety. Omega-3 polyunsaturated fatty 
acids are abundant in fish and in fish-derived products such as 
fish oil. Omega-3 polyunsaturated fatty acids include alpha 
linolenic acid, Stearidonic acid, eicosatrienoic acid, eicosatet 
raenoic acid, eicosapentaenoic acid, docosapentaenoic acid, 
docosahexaenoic acid, tetracosapentaenoic acid, and tetra 
cosahexaenoic acid. Omega-3 fatty acids can be advanta 
geously used to produce desirable fish flavours in the process 
of the first aspect of the invention. 

In a more preferred embodiment the omega-3 fatty acid is 
eicosapentaenoic acid and/or docosahexaenoic acid. The 
eicosapentaenoic acid and/or docosahexaenoic acid may be 
derived from non-animal sources such as from Spirulina or 
microalgae Such as Crypthecodinium (e.g. Crypthecodinium 
cohnii) and Schizochytrium, from fish, preferably oily fish 
Such as pilchard, cod, herring, halibut, shark, and anchovy, 
from fish products such as for example fish organs (such as 
liver) and fish oil, and from Zooplankton Such as krill and 
shrimp. The eicosapentaenoic acid and/or docosahexaenoic 
acid may be derived from fish oil. Fish oils are rich in eicosa 
pentaenoic acid and/or docosahexaenoic acid. The fish oil 
may be either crude fish oil or refined fish oil. The fish oil may 
be in liquid or solid form. When in solid form, the fish oil may 
be in the form of for example, powder, granules, tablets, or 
beadlets, and may be optionally coated, for example with a 
wax, emulsion, gelatin, polyethylene glycol, starch, and/or 
carbohydrate. The fish oil may comprise additional ingredi 
ents, for example stabilisers such as Sodium ascorbate and 
tocopherols. The fish oil may contain between 0% and 100% 
docosahexaenoic and/or eicosapentaenoic acid. 
The amount of the polyunsaturated fatty acid in the com 

position of the process of the first aspect may be between 
0.1% w/w and 100% w/w based on the total weight of the 
composition. Preferably, in order to obtain a desirable fish 
flavour, the amount is between 0.2% w/w and 10% w/w, more 
preferably between 0.3% and 1% w/w based on the total 
weight of the composition. 

The temperature of the composition in step (b) of the pro 
cess of the invention is preferably less than 240° C., more 
preferably less than 220°C., even more preferably less than 
200°C. The temperature of the composition in step (b) of the 
process of the invention is preferably more than 60°C., pref 
erably more than 80°C., more preferably more than 100° C. 
Preferably the temperature is between 100° C. and 200° C. 
more preferably between 110° C. and 180° C., even more 
preferably between 120° C. and 160° C. When the incubation 
temperature is too high (e.g. D-260°C.) the product may have 
burnt off notes. When the incubation temperature is below 
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4 
100° C., e.g. below 60° C. the incubation may proceed very 
slowly or not at all, resulting in no or insufficient formation of 
fish flavour. Generally, lower incubation temperatures (e.g. 
less than 100° C.) may result in desirable cooked and/or 
boiled fish flavours, whereas more elevated incubation tem 
peratures (e.g. more than 100° C.) may result in desirable 
roast, grilled, or fried fish flavours. 
The water content of the composition in step (b) of the 

process of the first aspect of the invention is preferably 
between 1% and 15%, more preferably between 1% and 10% 
w/w based on the total weight of the composition, even more 
preferably between 1 and 9%, 1 and 8%. 1 and 7%, 1 and 6%, 
most preferably between 1 and 5% w/w based on the total 
weight of the composition. A low water content of the com 
position (i.e. less than 20% w/w) may result in a higher 
incubation temperature during step (b) of the process, for 
instance a temperature above 100° C. Higher temperatures 
may result in shorter reaction times, which in turn may be 
cost-efficient. A low water content of the composition in step 
(b) of the process of the invention (e.g. less than 20% w/w 
based on the total weight of the composition) may make it 
possible to tune the process conditions, particularly to vary 
the incubation temperatures, such that a range of fish flavours 
may be produced, for example cooked or boiled fish flavours 
at lower incubation temperatures (e.g. less than 100°C.) and 
roast, grilled, or fried fish flavours at higher temperatures (e.g. 
more than 100° C.). When the water content of the composi 
tion is too high, e.g. more than 20% w/w based on the total 
weight of the composition, the desired fish flavour may not 
develop and/or undesired off-notes may develop. When the 
water content is too low, e.g. less than 1%, the composition 
may burn and as a result undesired burnt off-notes may result. 
The skilled person will understand that the incubation time 

in step (b) of the process of the first aspect of the invention 
depends on the incubation temperature as well as on the water 
content and on the desired fish flavour. At higher incubation 
temperatures the incubation time may be shorter in order to 
obtain the fish flavour, whereas at lower incubation tempera 
tures the incubation time may be longer in order to obtain the 
desired fish flavour. Likewise, at lower water content the 
incubation time may be shorter, whereas at higher water 
content the incubation time may be longer. The skilled person 
may therefore, without undue burden, establish suitable con 
ditions with respect to temperature, time and water content in 
order to obtain the desired fish flavour. 

In a preferred embodiment, the composition used in the 
process of the present invention may comprise a yeast extract 
and/or yeast autolysate. The Food Chemical Codex defines a 
“yeast extract’ as follows: “Yeast Extract comprises the water 
soluble components of the yeast cell, the composition of 
which is primarily amino-acids, peptides, carbohydrates and 
salts. Yeast extract is produced through the hydrolysis of 
peptide bonds by the naturally occurring enzymes present in 
edible yeast or by the addition of food-grade enzymes'. The 
Food Chemical Codex defines “autolysed yeast as “the con 
centrated, nonextracted, partially soluble digest obtained 
from food-grade yeast. Solubilization is accomplished by 
enzyme hydrolysis or autolysis of yeast cells. Food-grade 
salts and enzymes may be added. Yeast, autolyzed, contains 
both soluble and insoluble components derived from the 
whole yeast cell. It is composed primarily of amino acids, 
peptides, carbohydrates, fats, and salts'. The yeast extract or 
yeast autolysate may be produced from any type of food 
grade yeast, for example baker's yeast, beer yeast or wine 
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yeast. Preferably, the yeast extract or yeast autolysate is pro 
duced from a yeast strain belonging to the genera Saccharo 
myces, Kluyveromyces, Candida or Torula. In a preferred 
embodiment the yeast extract or yeast autolysate is produced 
from a yeast Strain belonging to the genus Saccharomyces, i.e. 
Saccharomyces cerevisiae. 

In a preferred embodiment oil may be added to the com 
position in step (a) and/or step (b) oil of the process of the 
invention. The amount of oil in the composition after adding 
the oil is preferably between 0.1% and 5% w/w, preferably 
between 0.2% and 2% w/w and more preferably between 
0.5% and 1% w/w based on the total weight of the composi 
tion. The product of the process of the first aspect of the 
invention (i.e. the product having a fish flavour, hereafter 
referred to as “the product’) may be in any form. For example, 
the product may be in dry or in liquid formulation. The 
product when in a dry formulation may be friable, i.e. it may 
easily reduce to or give off powder or dust. Dust is generally 
considered to be hazardous to the health of humans and ani 
mals. Adding oil to the composition may render the product 
less friable and thereby prevents it to give off dust or powder. 
In a preferred embodiment the oil is a hydrogenated Sun 
flower oil. 

In a preferred embodiment the incubation in step (b) of the 
first aspect of the invention is carried out in an extruder. The 
extruder may be any type of extruder suitable for the produc 
tion of process flavours such as a twin extruder. Extruders, 
e.g. twin extruders, are known in the art. The composition of 
the first aspect and optionally water and/or oil may be intro 
duced into the extruder through the same or separate feeders. 
The product may leave the extruder at a pressure, outside the 
extruder, varying from reduced pressure (e.g. 5 mbar) to 
atmospheric pressure (e.g. approximately 1 bar). The 
extruded product can be further cooled and/or dried using a 
cooling belt or any other method known in the art. Use of an 
extruder may result in a stable fish flavour. For example, due 
to the high temperatures in an extruder (typically higher than 
100° C., but more probably higher than 120°C.) a so-called 
“smelt may be formed inside the extruder, as a result of 
which the flavour may leave the extruder in an incapsulated 
form, also referred to as a glassy state, which may stabilise the 
product having a fish flavour against, for instance, oxidation. 
Oxidation may result in a rancid off flavour. 
The other ingredients in step (c) of the process may be for 

example a yeast extract or yeast autolysate, protein hydroly 
sate, soy sauce, herbs, spices, salts, and any other condiment. 
The product may be advantageously mixed with other ingre 
dients to dilute the fish flavour, for example when the fish 
flavour of the product is too strong to be used directly and 
undiluted in the food, or to make a ready-to-use seasoning. 

In a second aspect the invention provides a product having 
a fish flavour obtainable by the process of the first aspect of 
the invention. The product of the second aspect of the inven 
tion is characterized in that it may have a boiled, grilled, 
roasted, fried, and/or smoked fish flavour. 

In a further aspect the invention provides a seasoning com 
prising the product having a fish flavour obtainable by the 
process of the invention. A seasoning is a mixture of food or 
feed ingredients, usually consisting of herbs and salt, to be 
added to food or feed to impart or enhance flavour. The 
seasoning is preferably a food or feed seasoning. Preferably, 
the amount of the product having a fish flavour of the inven 
tion in the seasoning is between 0.5 and 10% w/w, more 
preferably between 1 and 5% w/w, most preferably between 
2 and 4% w/w based on the total weight of the seasoning. 
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6 
In a further aspect the invention provides food or feed 

comprising the product having a fish flavour or the seasoning 
of the invention. Preferably, the amount of product having a 
fish flavour is between 0.01 and 5% w/w, more preferably 
between 0.05 and 1% w/w, most preferably between 0.1 and 
0.5% w/w based on the total weight of the food or feed. 

In a further aspect the invention provides the use of a 
product having a fish flavour of the invention or the seasoning 
of the invention to impart or enhance fish flavour in food or 
feed. The product having a fish flavour of the invention or the 
seasoning of the invention may advantageously be used in 
applications where boiled, grilled, roasted, fried, and/or 
Smoked fish flavours are desired, such as potato crips or chips, 
Snacks, fish crackers, fish meat replacers, fermented Soy prod 
ucts, Soups, oriental food and seasonings for the same. The 
product having a fish flavour of the invention or the seasoning 
of the invention may also be used to give more fish flavour 
and/or a deeper fish flavour to fish meat, for example surimi or 
sushi. The product having a fish flavour of the invention or the 
seasoning of the invention is already effective in diluted con 
centrations and may therefore be used in a cost-effective 
manner in the application. The product having a fish flavour of 
the invention or the seasoning of the invention may also be 
used to flavour feed. Such as pet food. The product having a 
fish flavour of the invention or the seasoning of the invention 
may be regarded and registered as a natural flavour. The 
product having a fish flavour of the invention or the seasoning 
of the invention may be added to the food or feed in the 
process of preparation (e.g. in the kitchen) or when the food or 
feed is ready for consumption, e.g. on the table. By varying 
the amount of the product having a fish flavour or the season 
ing of the invention in the food or feed the skilled person may, 
without undue burden, establish suitable amounts of product 
having a fish flavour or seasoning in order to enhance or 
impart a suitable fish flavour. The fish flavour of the invention 
is preferably added to food or feed in an amount to arrive at a 
final concentration between 0.01% and 5% w/w, preferably 
between 0.05 and 1% w/w, more preferably between 0.1 and 
0.5% w/w based on the total weight of the food or feed. 

EXAMPLE 1. 

Extrusion Experiment with Compositions 
Comprising Docosahexaenoic Acid 

To a twin-screw extruder, equipped with a dosing unit and 
injector for water and a dosing unit and injector for oil, 
compositions according to Table 1 were added using a sepa 
rate feeder. RopufaR, 10 n-3 INF powder, obtainable from 
DSM Nutritional Products, Basel, Switserland, is a refined 
fish oil in the form of beadlets, finely dispersed in a corn 
starch-coated matrix of fish gelatin and Sucrose, comprising 
Sodium ascorbate and tocopherols, and contains 7% docosa 
hexaenoic acid. It has no perceptible fishy smell. Gistex(RLS, 
obtainable from DSM Food Specialties, Delft, the Nether 
lands, is a yeast extract. Four different experiments (Ex 
amples I-IV) were done as well as one comparative experi 
ment (comp. Example A), see Table 1. The products formed 
left the extruder in a room under atmospheric pressure and 
were cooled and dried on a cooling belt equipped with a 
pressure roll, and Subsequently ground and sampled. 



US 8,815,314 B2 

TABLE 1. 

Experimental set up and results 

Example I Example IIa. Example IIb Example III 
Comp. 

Example IV Example A 

Added ingredients (% of total weight) 

Gistex (RLS 93 93 93 92 
Ropufa (R) 10 n-3 5 5 5 5 
INF powder 
Water 1 1 1 1 
Hydrogenated 1 1 1 2 
Sunflower oil 

Process conditions 

Incubation time 73 8O 8O 8O 
(seconds) 
Incubation 158 140 140 131 
temperature (C.) 
Throughput 12 10 10 10 
(kg/hour) 

Results 

Flavour before yeast yeast yeast yeast 
incubation extract extract extract extract 
Flavour after roast, Ot roast, mild 
incubation weak fish roast, strongly processed 

fishy fishy fish 

The flavour of the products was evaluated by an expert 
panel by making a 0.5% w/w aqueous solution containing 
0.4% NaCl. As can be seen in Table 1, the compositions 
comprising docosahexaenoic acid resulted in a fish flavour, 
whilst the composition without docosahexaenoic acid had a 
basic roasty flavour, but lacking the fish flavour of the inven 
tion. It can also be seen that by varying the temperature, 
residence time, throughput and/or amount of docosa 
hexaenoic acid different fish flavours can be obtained. 

The invention claimed is: 
1. A process for producing a product having a stable fish 

flavour in an encapsulated form, the process comprising: 
a) preparing a composition comprising 1-20% w/w water, 

yeast extract and/or yeast autolysate, and between 0.1% 
w/w and 10% w/w polyunsaturated fatty acid based on 
the total weight of the composition; 

b) incubating the composition at a temperature more than 
60° C. and less than 100° C. and for a reaction time 45 
sufficient for the fish flavour to develop; 

c) extruding the composition through an extruder, and 
(d) optionally mixing the product with one or more other 

ingredients, 
whereby the fish flavour is a cooked and/or boiled fish 50 

flavour. 
2. The process according to claim 1, wherein the polyun 

saturated fatty acid is an omega-3 polyunsaturated fatty acid. 
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white roast, no 
fish fish 

3. The process according to claim 2, wherein the omega-3 
polyunsaturated fatty acid is eicosapentaenoic acid and/or 
docosahexaenoic acid. 

4. The process according to claim 1, wherein the water 
content of the composition in step (b) is between 1% and 15% 
w/w based on the total weight of the composition. 

5. The process according to claim 1, wherein in step (a) 
and/or step (b), oil is added to the composition. 

6. The process according to claim 5, wherein the amount of 
oil in the composition after adding the oil is between 0.1% 
and 5% w/w based on the total weight of the composition. 

7. The process according to claim 5, wherein the oil is a 
hydrogenated Sunflower oil. 

8. The process according to claim 1, wherein the amount of 
the polyunsaturated fatty acid in the composition is between 
0.1% w/w and 1% w/w based on the total weight of the 
composition. 

9. The process according to claim 1, wherein said incu 
bated composition is extruded in an encapsulated form, 
wherein said encapsulated form is stable against oxidation. 

10. The process according to claim 1, wherein the compo 
sition comprises yeast extract. 

11. The process according to claim 1, wherein the compo 
sition comprises yeast autolysate. 
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